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DETAILED ACTION 

Claim Rejections - 35 USC § 103 
Claims 1-7, 1 1, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yang et. 
al. ("Structure Adaptive Anisotropic Image Filtering"). 

Instant claim 1 : Image processing system for generating a multidimensional adaptive oriented 
filter to be applied to the point intensities of an image formed in a number d of dimensions, 
comprising: 

processing means for producing, from the image point intensities [I(x)], adaptive oriented filter 
coefficients [w(r)] formed through combination (.11.) of weighted scalar coefficients [wi(r) . . . 
Wj(r) . . . wa (r)], which coefficients are weighted scalar products [wj = fj (<ej . r>)] of a number d 
of vectors (ei . . . ej . . . ed) of an oriented vectors basis, by a number n of local vectors (r) 
estimated over a neighborhood [N(x)] around the current image point. [See paragraph 1 of 
section 2 wherein: image intensities represented by f(x), the weights (W(r)) are defined as 
k(xo,x), k(xo,x) is a function of p and an exponential wherein e, (defined as n by Yang) and r 
(defined as jc, by Yang) are used to form scalar products, wherein x and the neighborhood are 
defined and the current image point is defined as xo. Only the method is described in this paper, 
but examiner takes official notice that one of ordinary skill in the art would have known how to 
implement such a filtering procedure in a computer system. Furthermore, as can be seen in the 
application and conclusions section of this document the method has been implemented and 
tested to provide performance results.] 

Instant claim 2: Image processing system of claim 1, comprising: 
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product means for producing the weighted scalar coefficients [Wi(r), . . . , Wj(r), . . . Wa(r)]; 
combination means (.11.) for combining the weighted scalar coefficients to produce a set of one- 
scalar weight coefficients [W(r)] forming the adaptive oriented filter kernels; and filtering means 
(g) for producing filtered image data [g(x)] from the combination of the image data [I(x+r)] over 
the neighborhood [N(x)] with the one-scalar weight coefficients [W(r)]. [As per rejection of 
instant claim 1 the creation and combination of the weights was taught. See equations 1 and 2 
wherein the filtering of an image using the coefficients is taught. The means to carry out the 
filtering process was known as per rejection of claim L] 

Instant claim 3: The system of one of claim 1, comprising: 

a direction estimator (10) for providing, at each image point, an oriented orthogonal basis of a 
number d of vectors (ei- ea); [See d=2 for example shown in section 2, d> 2 is taught in section 
6. The orientation of the orthogonal basis is determined as per the method described in section 
3.) - 

a site generator (20) for providing n site vectors forming a neighborhood [N(x)] of the image 
points; and [The generation of the neighboring vectors is stated as (x-xO) in equation 3 wherein 
each vector x is defined with respected to xO (origin) and thus generating the n site vectors. 
Also, see section 2 of Yang.] 

product means for computing a number d of scalar products [<ej r>] of the vectors of the 
orthogonal vector basis for each of the n site vectors (r), for each image point. [See equation 4 
wherein the orthogonal vector basis n is used with (x-xO) to produce the scalar product <n, x- 
x0>.] 
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Instant claim 4: The system of one of claim 1, comprising: weighting means for weighting the 
scalar products [<Q\ . r>] through scalar functions (fj). [See rejection of claim 1 wherein 
equations 3 and 4 produce scalar values with respect to the scalar product ofn and x.] 

Instant claim 5: The system of claim 1, comprising: filtering means including a weighted 
normalized sum of the products of image data [I(x+r)] over the neighborhood [N(x)] of the 
image points by the one-scalar weight coefficients [W(r)] forming the adaptive oriented filter 
kernels. [See equations J and 2 wherein equation 2 shows the normalization factor produced by 
summation of the weight coefficients.] 

Instant claim 6: The system of claim 1, wherein: the combination means (.II.), for producing the 
set of one-scalar weight coefficients [W(r)] forming the adaptive oriented filter kernels, is a d- 
terms product. [k(xo,x) will have m (number of dimensions) terms for each chosen position xo.] 

Instant claim 7: The system of claim 1, wherein: the direction estimator (10) for producing the 
vectors of the oriented vector basis includes direction estimation means for estimating direction 
of image features based on gradient estimation or eigen vectors of Hessien or of tensors of 
structure. [See paragraph 2 of section wherein the direction is a function of local gradient 
strength. Section 3 goes into further details of the gradient calculations and direction 
estimation.] 
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Instant claim 1 1 : Image processing method for generating a multidimensional adaptive oriented 
filter to process image data in a number d of dimensions, using a system as Claimed in claim 1, 
comprising steps of: computing, from the image point intensities [I(x)], adaptive oriented filter 
kernels [w(r)] formed through the combination (.II.) of weighted scalar coefficients [Wi(r) . . . 
Wj(r) . . . Wd(r)], which coefficients are weighted scalar products [Wj= fi(<ej. r>)] of a number d 
of vectors of an oriented vectors basis (ei . . . ej . . . ea), by a number n of local vectors (r) 
estimated over a neighborhood [N(x)] around the current image point; filtering (g) the image data 
[I(x+r)] by the adaptive oriented filter kernels [w(r)] for producing filtered image data [g(x)] over 
the neighborhood [N(x)]. [As per rejection of instant claim 1 the process has been disclosed.] 

Instant claim 13: A computer program product comprising a set of instructions for carrying out 
the method as claimed in claim 1 1 . [As per rejection of instant claim 1 the implementation of 
this system was known. Furthermore, the implementation of the filtering method on a computer 
system would've included software and thus this limitation has been taught as per rejection of 
instant claim /.] 

1 . Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yang as applied to 
claim 1 above, and further in view of Gonzalez ("Digital Image Processing" 2 nd Edition). 

Instant claim 8: The system of claim 1, comprising: weighting means for producing the 
weighting functions chosen among Gaussian functions and/or symmetrical functions whose 
output is positive for values near zero inside a canal and is negative each side of the canal 
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beyond the canal. [In paragraphs 2-3 of Yang the use of a Gaussian Kernel is taught for 
smoothing the image depending on local direction and edges/corners, but this kernel does not 
have the canal properties described in the claim limitations above. This filter is referred to as a 
Laplacian of Gaussian or a Mexican Hat function and is used instead of just a Gaussian filter 
because it not only smoothes out the noise (Gaussian) but it also strengthens the location of the 
edges (Laplacian). It would have been obvious to one of ordinary skill in the art to substitute a 
Mexican Hat filter for the Gaussian taught by Yang to provide established edge locations, and 
thus further enhance the image characteristics as is intended by Yang. The LoG or Mexican Hat 
filter is shown in section 10.1 pages 582-583 of Gonzalez.] 

2. Claims 9 and 12 rejected under 35 U.S.C. 103(a) as being unpatentable over Yang as 
applied to claim 1 above, and further in view of Moghaddam (US 6584221). 

Instant claim 9: The system of claim 1, comprising control means for the user to select image 
oriented features to be processed through the direction estimator (10) and/or the type of 
neighborhood [N(x)] for the Site Generator (20). [Yang does not teach the use of UI for 
selection of filter parameters or ROI (neighborhoods) via a user interface (control means). 
However methods of filtering user selected objects and regions (neighborhoods) were known to 
one of ordinary skill in the art as is shown by the teachings of Moghaddam. Moghaddam teaches 
the display and selection of regions in figures 3-4 and 6-7. Further detail and description of this 
is described in columns 2-5. It would have been obvious to one of ordinary skill in the art to 
allow the user to select the regions to be filtered in Yang so that only the regions of interest to the 
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user are enhanced for further viewing and analysis. This ROI selection allows for less 
processing as only the regions of importance to the user are processed.] 

Instant claim 12: Medical examination apparatus comprising means to acquire d-dimensional 
image data [I(x)] 5 a system as Claimed in claim 1 and further comprising a display system (154) 
for visualizing processed images and user control means (158) for selecting weighting functions 
and/or acting on the direction estimator and/or the site generator. [See rejection of claim 9 
wherein a GUI is used as the control means. See figure 7 of Moghaddam.] 

3. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yang as applied 
to claim 1 above, and further in view of August (US 2003/0156762). 

Instant claim 10: The system of claim 1, comprising control means for the user to choose the 
shape of the weighting functions (fj), for selecting the amount of filtering, which corresponds to 
positive coefficients, and for selecting the amount of enhancement, which corresponds to 
negative coefficients. [Yang teaches the generation of the filter shape, weights, and then the 
filtering of the image, but does not teach the use of a user interface to control or change the filter 
parameters. However, August teaches in paragraph 0535 the use of a user interface to vary the 
filter parameters and thus allow the user to vary the filter parameters based on user analysis. It 
would have been obvious to one of ordinary skill in the art to combine Yang with August to allow 
user control of the filter parameters and thus increase the performance/efficiency of the filtering 
process due to the " tweaked "' filter parameters.] 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nathan Bloom whose telephone number is 571-272-9321 . The 
examiner can normally be reached on Monday through Friday from 8:30 am to 5:00 pm (EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Samir Ahmed, can be reached on 571-272-7413. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC).at 866-217-9197 (toll-free). 

Nathan Bloom 



